Intracellular injection of cyclic GMP depresses cardiac slow action potentials.
Our laboratory has shown that intracellular injection of cyclic AMP (cAMP) transiently enhances slow APs in myocardial cells, presumably by phosphorylating slow channels. To test if cGMP also plays a role in cardiac slow channel function, superfusion with 8-Br-cGMP, and intracellular injections of cGMP were carried out in guinea pig papillary muscles (stimulated at 0.5 Hz at 37 degrees C). In normal (4.7 mM K+) Tyrode's solution, 0.1 mM 8-Br-cGMP depressed contractions and had variable effects on the duration of the fast APs. Slow APs were elicited by electrical stimulation (in 25 mM K+-Tyrode's solution) following the addition of 10 mM TEA and doubling the bath [Ca] (to 4.0 mM) or addition of 0.2 microM isoproterenol. Slow APs are dependent on the slow inward current carried through voltage- and time-dependent slow channels. 8-Br-cGMP (0.1 microM - 1 mM) superfusion depressed or abolished slow APs and accompanying contractions. cGMP (5-100 mM Na+ salt in 0.2 M KC1) was injected by application of pressure pulses (40-75 psi, 1-30 sec duration) to the recording microelectrode. cGMP injection transiently depressed (n = 15) or abolished (n = 4) the slow APs. The effect began 1 min after the onset of the pulse, reached a maximum at 2 min and recovered fully within 5-6 min. Thus, it appears that the intracellular cGMP level can modulate the slow inward current in a direction opposite to that of cAMP. These effects may both be due to cyclic nucleotide-dependent phosphorylations.